The behaviour of the multiple forms of soluble and Triton-solubilized acetylcholinesterase was investigated using microgel gradient electrophoresis at selected days of postnatal development.
Three to four anodically migrating forms designated with A (fast migrating) to D (slow migrating) could be separated in the adult rat brain.
The comparison of both enzyme fractions revealed differences in regard to the most active form at early stages of development and the maturation of the pattern of multiple forms of acetylcholinesterase.
Multiple forms of rat brain acetylcholinesterase (AChE, E.C. 3.1.1.7) have been characterized by both sucrose density sedimentation (7, 9) and polyacrylamide gel electrophoresis (4, 5, 8) . Considerable changes have been found in the pattern of multiple forms of this enzyme in developing brain (7, 9) . In general the activity of the rat brain enzyme progresses from high 4S and low l OS activity at early stages of development to the converse in the adult (7, 9) . This results have been obtained from total extracts with detergents, but the existence of a soluble part of AChE has been reported previously (4) .
In the present paper the developmental pattern of multiple forms was investigated from a part of the septohippocampal system 1) to characterize the possible differences between the synthesis area and its target region, 2) to determine the time course of this chemical maturation and 3) to examine whether differences exist in the pattern between soluble and Triton-solubilized AChE.
In a previous study the possibilities of microgel electrophoresis were described for demonstration of AChE multiplicity from well-defined brain regions (4).
MATERIALS AND METHODS
Brains of male and female Wistar rats, 1, 2, 4, 10, 25 days old and adult respectively, were removed from the cranium and immediately frozen in CO2. From frozen sections of 40 µm thickness the selected brain regions were dissected under stereomicroscopic control. The tissue samples were put into 50 mmol/l Tris-HCl buffer pH 7.4 (30 µ1A 00 mm2), homogenized and twice centrifuged at 16,000 g and 4°C for 15 min (TH 12 with haematokrit-rotor, Janetzki, Engelsdorf, GDR). The clear supernatant has been designated as the fraction of soluble enzymes.
Pellet was washed twice for 5 min in buffer, treated with 1 % Triton X-100 (half of initial buffer volume), suspended, incubated for 30 min at room temperature and centrifuged at 16,000 g and 4°C for 15 min. The supernatant represents the fraction of Triton-solubilized enzymes. Homogenates were frozen and stored at -28°C .
The preparation of polyacrylamide gradient microgels is described in detail by Huther and Luppa (4).
Electrophoresis was performed for two hr at 80 V. Acetylthiocholine iodide (Lachema, Brno, Czechoslovakia) was used for active staining of ACNE according to Gomori (2) . The incubation was carried out for two hr at 22°C. 10-5 molll iso-OMPA (Koch-Light Laboratories Ltd., Colnbrook, England) were added to the incubation medium for inhibition of nonspecific cholinesterase.
The pattern of multiple forms of AChE was analysed quantitatively by a microdensitometrical recording of the extinction of the white precipitate with a Zeiss photometer G II (Carl Zeiss Jena, GDR). the fraction of soluble enzymes in the medial septal nucleus (Figs. 1, 5) , whereas in the hippocampus and in the fraction of Triton-solubilized enzymes in both brain regions only three forms were detectable (Figs. 2-4 and 6 ). The developmental pattern of multiple forms in both enzyme fractions is very different as shown in Figs. 1-4 . In the soluble fraction the multiple form C is the most active form of AChE at birth. Thereafter, a rapid decrease has been found. The form C seems to be established at its adult level at or around the 25th day of life. In contrast, the activity of the multiple forms B and D increases during the first month of life. The low molecular form A was only detectable in the medial septal nucleus from the 10th day after birth with a relative amount of 3-5% of the total activity.
RESULTS

In
At the first postnatal day Triton-solubilized AChE activity could not be demon- Fees. 5 and 6. Demonstration of multiple forms of soluble AChE in gradient microgels at several days of postnatal development. The active staining was performed according to Gomori (2) without the conversion of the white reaction product with ammonium sulphide. X 15 strated in the hippocampus, whereas in the medial septal nucleus the forms B , C and D were detectable (Figs. 2, 4) . The relative amount of the form B , the most active f rom after birth, decreases with development. The rise of the activity of the high molecular form D is similar to that described for the soluble fraction . For the multiple form C a relative constant value has been found .
In general the high molecular form D is the most active form of the ACNE in adult rat brain, only in the soluble fraction of the medial septal nucleus we observed different values (Figs. l-4) .
DISCUSSION
The findings presented in this paper are generally in agreement with the results from other studies not only with respect to the developmental patterns of AChE (7, 9) , but also to the percentage values for each form of hippocampus in the adult (8, 9) . A peak in the activity of low molecular form B (probably the 4S form adequate) as reported for cerebellum and cerebral cortex by others (9) has been found only in the soluble fraction of hippocampus at the 25th day. In the medial septal nucleus the activity of form B increases gradually up to adulthood. It must be emphasized that only in this region the low molecular form A was detectable and the amount of form B on the total activity was greater than in hippocampus. These differences found between the synthesis area and the target region seem to confirm the suggestion that the low molecular forms are the possible synthesis products and the high molecular ones play a role in neurotransmission (5, 7).
Since it is known that the AChE is transported from septum to hippocampus by the slow axonal flow (1), we expected a higher chemical maturity of this enzyme in medial septal nucleus than in hippocampus. The results are in agreement with this expectation. Three forms of Triton-solubilized ACNE were demonstrated in medial septal nucleus, whereas in hippocampus activity of Triton-solubilized ACNE was not detectable at the first day of life. Similar results have been obtained from the fractions of soluble enzymes.
The comparison of buffer-and Triton-solubilized ACNE revealed considerable differences with respect to the most active form at early stages of development, i.e. form C (soluble ACNE) and form B (Triton-solubilized AChE). The behaviour of multiple forms of acetylcholinesterase of both enzyme fractions is different during postnatal ontogenesis. Recently differences in the pattern of soluble and detergentsolubilized AChE have been reported by Grassi et al. (3) for the bovine brain enzyme. At the present time it is not possible to connect these differences with the functional importance of each form.
